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SOLUTION: This electrostatic charge image developing toner is composed of at least a 
binder resin, a polyethylene wax, a polypropylene wax, and a colorant, and the binder resin is 
a styrenic copolymer containing methyl methacrylate in an amount of 5-30 weight% of the total 
monomer components in terms of the monomer components, and this styrenic copolymer has 
a number average molecular weight 2,000-10,000 and a ratio of a weight average molecular 
weight to a number average molecular weight is in the range of 20-90. 

COPYRIGHT: (C)1999,JPO 



4/12/05, EAST Version: 2.0.1.4 



C19)H*WMOT (J P) 02) & ^ 4# If & (A) (H)»iFfllH^H#^ 

WWII -15197 

(43)&HB ¥fi&ll*P(1999)lS22B 



(51) IntCl. 




F I 




/"* n n n /A07 

CjO 3G 9/087 




G 0 3 G 


9/08 3 2 5 


y/0o 














o c c 

o 0 5 














(71) tamA 


nn iw*i oath 

000006079 










(22)(iJHB 


W-fc 9 ^(1997) 6 £24 B 




*Btif£kffitit¥&&$±W=.TB 3 $13^ 














(72)S8## 










*§a&*R»*ftRR±Br=TB 3 #13^ 














(72)&W# 










*Rtff*Rrf!tt J &K£±BT=TB 3 #13^ 














(72)fggMT 


Ufa iit? 








AE^AEtptf3*|X^±Hr-TB 3#13# 














(74)ft8A 


#ffl± WilJ 8 (*24S) 


(54) DM®6ft] 









(5T) [gft] 

* j v - jfi^ciftjt lt * * ? u /Hftx f-/i* * y 

o . ; <r>x^vy^m^wm.^^FF 

4# 2. 000—10,0 0 OcoefflfcJrtffiiT^JH 1 
*^R¥%4HF**<2 0-9 OtoWmzhiZb itm 

ti-tmmmmimhi—. 



(2) 

1 

[ttttMSaOB] 

[ff^l] ^KkkAMyr-ISflt, *yx-?-U 

fc4»ttff«£«ffi hi— fctSV vt . A-f J^-tUB# 
t/7 -jfcftt::$3l t t ^ ? ? y /t-gy f;^ty7- 

ft* 2 , 0 0 0- 1 0 , 0 0 0 WKHfe <£ J/lIWii-f 
M/W^^a^2 0-9 OOKHtcS)!.- k £#«t 
k^iMffi^gUBhi— . 10 
[ If^Jl 2 ] jK 'J Xf - 1/ y V -y ? X£ XV# U TO t 

y? >y ? *<z>&ft$E!iiift& t AM y r-SHi l o 0 M 
aMctfLT2~i oMarc-jby, *ry ratify v-y 

^^it/tfyxf^y^-y^WjRillMftitfl 0 : 

i-i : lox'fohztmmt^mimitmm 

tMWilflht-. 

[ 3 ] sjf y to tv y y -y ? * tfDlWbfta* 1 3 
0-16 O'CX'h 0 . jK'Jxf-i^yy ? yxom/fdltifi 

1 0 0 — 1 5 0 4 CT'S)^-C. #y7Dfl/y77;X(7) 
WbS^yxf-vyyy^^wtt-fbSiJrij^ii:^ 20 

jfs&k t6M*a i 2 sinmriHiffi hi- 

[0001] 

mmmmmmtzii^x , mmizm^ntzwm^ 
mmm-&c?>izm&ti& hi— nrwrsttfrc* 
4. 

[0002] 

immm) %.^%mwmmmmm.<n%Mii 30 

mizt #T'# l> ft t> ^23. LT l ^ife***-?* 

4. 

[00031 1^ zcnx 0 tawmmm-n^mFf- 
^mmz^Lx. § ^i&m.fc¥&x.*>i¥-ttj? 40 

KfrSftTO*. mtz&bbi'—liZttLX 

^x^/l^HfcfcEHxStffrOTS^ , 7t^77 
T«f(§| i>»r 4 £ k #T'£ . «t y eafcHfm* f*s 

[ 0 0 0 4 ] ZCT> J d*«ttane»£#*-^tt5v^tt. 

h i— <0^^n-rt*o£iBfc«» L , £*t**»:£j£ 

his^, h -r-mmz x tmrn^x-co 50 



1-15197 

2 

hi— ftmtfimtzix^tc. *y*vhm»m± 

t&WitLX. mitt. XV 7u VU>V * 

7*-y hm±m (mmm) tixhi—wzmntm 
m imumm&A 9-65231 *&m) tmkixx 
1^4. 

[0005] afc, ifi^ciJ^TJi, ^^fcriSfi 

wmwzm&mMLKmmmmzz^x^z. z\ 
immmtfz-tktix* mmzizt*.*vn\tf%±i' 

HfitC-B^S® Lfc <0£ 2 El i Vtmvtk. »£ffi£ <0 

*Kft^**ffikLTIi, ^yxf-vyv-y^xc^h-t 
-^oaSJnj&^-C* 4 £ k ( fiUtfWIMM - 3 1 

[0006] U*»U4*«4», Jj-7-fe-y httiiil/XST 

ttS: PjB^tcesiA-r 4 ^Atcitra y r n t- u y v -y ^ 
xt^yxf-uy7.y^x^^ffl-fi,t, 7^/5^ 
t , h i— oaaBtt^WttsoffiT^iBi 4 k ^ 

y«7 v 7x\t>M yy-m^b <offi*tt*qBv^ftfc. 
HRtct8fflS*i4«i« ■ m««t:«t4 hi— WSBttis 

hi— ft?*iB<3Ut4-& £ t *OTk^-5TV^4 k 
#t^>it4. 
[0007 ] 

r. ^7-b<y hfcJ:l/7^^ = y^^^|s&±-e^ 

f*-r4£k£ri«k-?-4. 
[0008] 

[«HitJII»-r*fci6»#»] *^(i'> : 5r< k 1>>U 
yy-mm. ^yxf-i/y«7-y^x s ^yrotuyv 
«y ^^fe i^HypJ*»/i>'5t4»«?WIBK«m hi— tetj 

v^t. am yy-®s$tf*sv-&Mzm.Lx*?? 
y/HR^f-ywsr^yT-jfi^eaitwLT 5-3 om 
M%^*-f4xi-h'y^m-&«c'CI)0s 
*^^»<^R¥%« J FM3& t 2, 000-10. 000» 
^Hfc i^afi¥^^ft/m¥%^** J 2 0-90 

comtzt) 4 £ k ^#^k -r mmmmm h ^— t 
rot4. 

[0009] hi— ZfrfrlffiSUztlZtlzX*). X 
Vx.i-uyv v 7 z&XVtfVTnfuyy xZW 
%Lt:i%&X'i>m??mcr>Z.$.7. Jj-7-fe-y hfcj:t>*7-f 
5 y?<r)%±ZM±X'Z 4 . SSSMt^llfttttfcflHut 
Sf mw#3i«ffl h i-- SrlgflW 4 £ k 3&«rig t«r tz. 



(3) 

3 

[ooio] *mfioh-j--zmRr&rt4 yy-m 

v-^gSM(;»LT5-3 0Mfi%, mi<H5 

hztizM^u yy-m^tm< % o , v 
■f-mmz&^x t z-ftuzm-h%L%tfft±. tm * s 

[ooii] §^t=*^c^v^TJi. iMz^-vy^h 

*a^*tLT. ScT%^fi* { 2, 0 0 0-1 0, 0 
OO^Kffl. &£L<(22, 500-8, 000OKH 
C* 0 , flo 2 0-9 
0, #fiL<fi3 0— 80(9$EHC£>& 
»¥%4H*6 t 2 . 0 0 0 <k «OBJ35ft 
flHSTU 10, OOOj:9*#<3:£t5S*tt#'ffiT 

§V^W^7-fev htt*%TL, 9 0 J: 

o- i 3 o-c-c* & i k tf%zm<nmjiifrt>-&± u\ 

[0012] *¥tm<Dz+v y^m^mt. x*uy 
fih^^-7-tm.^L'i^^J'7-i:m.^LX^ 

* 7 'J /Hfc* f-/K0flffl»* HW UT-^JSttitf J: v\ 
it:. *97V)Vm*1-)VZis^Ltzx*\/y3k2in£; 30 

ft) izmt y 7 7 >))VM* f-;l^>*«**±5B LfcK 
H * I. i o CHS t T atetfttf i i * . 

[0013] ^^a&m^fciftfc-rsxf-i^sR 

>\ p-^Wf-l/^ p-tert-/f-;l/XfU 
£0^£ftAW£>*U Ztl^SV-iUmX'. ttc 40 

j ^-itx^-u y%m.ii>mffifcfz> 

Sg?)?*>5 0-8 5S4%. *f£L<(i55-80« 

[0014] xf-i/y^yv-hftm-^ut&^y^ 
ntVk y77y;HK yrnbVk ^^ijlllln- 

7>/k y77y;HH V7*^-;k *99VMBtt--f 

f-;k y77y/H?n-^yfvk 

yfvk y77 y/Htf^^yfvk y77y/H?3- 50 



8im 1-15 197 

4 

(y?-/k 7f-;k y77y;i-®^fy/k y77y;i/ 
Stf-7fvk y77'J;H?yx/k ^??'J;Hfy 
/k y 7 9 U ;HS^ >- r >7Ho J: t£* 7 ? U /US F r S' 
/i-^oy 7 7 y ;ntr^;uxx-f a- ; 77 y;iH&* f- 
/k r 7 y ;ns n -to hvk 7* 7 y h&A v m tr 
;k 77y/HSn-7f-/k 77 'J /UK V7*f-;k 7 
7 y/H?t -yfvk 77 y;H8n-^yf-;k 77 'J 

/HMy^f-vk 7^yym**^>"f/k 77 
»3- (^f-zi/) yf-vk 77y^it^v/k 77 y 
/H&t?f-/k 77'J;H?yx;k 77y;H?rv;k 
77 VMBfrsnrl'A'to £V7? UA«Hf J//MW)7 
7 y;PK7/^/Uxx-r^ ; 77 y/HL y 77 'J/P 
KM 7 3 y» s yl^c^tfcfa^tfVls ; 7 
7yoxby;k -?Wy&xxf/k ^f^nylxx 
r>k JS-ftt*x;k »»fx;k &&§Kt*x/k fx 

^ f-ypx- r ;k h'x^xf-^x-r^iJ J: 1/ t'x/M 
y ^f-/px— f/H^o tfx/ujR% / v-^w^fu c: 
n4»tyv-{i#»T, 2SPi±fi^ LTfflv^ 
itWH.MU^ <7){iy 7 7 y ;HS7^=¥/Ux 
xf* ( 7)V*)\<£r>&mk 1-17), r; y ;pb?7 
;^;px^r/l^ ( 7;K;H«lft 1 — 17) T'<& 

[0015] **Wifc*iVvais AM y7*-ffiJli: L 

x. mttwx+vymm&fck-mi-wkxi-v 
y%m&#b*mitixm^&z:k.tfmL\>\ m 
y&im-swii. m^m^m 2,000 

-1 0, 000, UWWl/tWfl 1 . 5 
-5Ofc<0T**. &fH L Sikx?l'y%&m£WkL 

y^-ffillcoiitT^Tfi*^ , 000-10, 000 

&X*foh. 

[0016] mtttoz^uymmisftk ixte. 
±j&LKzi-\symm&foc?&!&x'mmit:xi-i'y 

mixmrn-ttinxw *<m. «HF**^f-i^y» 

y^y?-(i5 0-8 0fig%. »tL<{25 5-7 

f-uy^yv-^fei^ctLk^a^t^s^yv 

^wy^ ; Eyv-(i5 0-9oafi%, »iL<{i5 
[0017] *^fcfcl^T«, ffi^s^f-i^y^* 

m-swt uxy 77 u;wafcx^fr% yv-^t lt 



(4) 

5 

xm^m^s.&x^vy&m£fotLx 

[ooi8] iw^ifc^fifcx^ 
i&zm^i^sv-fcftnn&izn ix i o~6 o 
»i u>. ^-ti>ittc49. hi— xjyy-im 

tHBB)*^Wcl«W)Jttt»i Sit , 
hi— c0!S3fe*^O7^/l'5y^t>*bfc< 
[0019] ttfl^*H«^vayW*H*:tt. * * 

v tfWj&tttfc 4 ^mzm&X'Z h tztbTt) 1 . £ 

v vc mm $ <is * f- u y** y 4 immco^ ; ~? 
-(c-?tvC<4. H-«tyv~*ttffl-rs*3Si:Sr<s 20 
ffitw tyv-^SBi LTteffl-f 6 i t a*r# 5 . 
[0020] x^vy^m^mm^-tuzhtz^x 

J4, ffcfc&^coa^m mif, «F»S^. «PRJt 

o^sfcfBB-r s i t I. *\ ££tt. 
[0021] jgas-^tj: ^TWitfissiJ^**** i 

1 OO'CtLtcO* 30 

mm. mta. h/uxy s df^uy^ts-gtyv- 

£i§(SU g«#BmT. 8 0-11 0\2-C5-l 01* 

jgm.&zitizbiz£t)$mztih. &Mmti&ma 

tt*>IMtt»6tt, #B ; eyv-£Mia:yfc:ifflBU g 
S«ffl^T8 0X:f 3B«B»(Hf-ft«*, l o 

^*W4#8^ y mmzitftz mioo -cm 
±mmm. mm. i;ny, ^uymiz&n* 
y^-mmt. mmwrn^r. so~i 1 o*ct2~ 

1 Oi^HRiSS-frSittJ: DIB&SfcS. 4£tttf£ 40 
1 1 0XlX'3^im%J&i*it&sZktf1lf-£L^. 

[0022] *%mm?z>'U yy-muis ±ie 
x^ntzm'rtf-mvu yy-msstm^Fittvu 
yy-mwinw&mm^z. zn^m^mux 
tfm?*.*£m&tuzi&Lx&s m&Lxmtiz 
m&u y?-mii*mmh^;~?-mtfm&frt> 
tm lx , y ? 9 y /Hi* fvi^e y v-j£#coste# 5 

~30ail%. #£L«45~2 5«S%-£#$ill>4 50 



^ISH 2 - 11-15 19 7 

6 

o izmT&msxvmT&.mm.stz . 
/Ht* 5 mm%*mx\±* ? ? y /ngy 

tt*)ft±fctt3*5 7tt. Jt7-fe7h14*J«fclX7-f/W5 

[0023] 4*5. *»!8fc*Jv>T*T»iy;w , «-s 

I-y 3 y?07h^7^ (GPC) £4 9iI£U: 

[ 0 0 2 4 ] #3MH£> h^-- fc#*S*iidf'Jxf-uy 
v -y 7 y . /-KUTntvyy-y^y.fcJ: 1^*6^^ 

•ci^v^ 0 0ij^(f s fgffl* (y^) r^u;n^^Ptt 

*fi-S*4itfc:J:9SI«L, -e^fflJil-3 OKOH 
mg/g, #*L<l43~10KOHmg/g36fiaS"C 

[ 0 0 2 5 ] *%mzm-fZ>XV^Uy*7'y 7 Xte 
RttAtfl 0 0—1 5 0«C S »tL<{412 0~13 5 
"CtOiEH^^^Sr^ffl^S. ^yxf-ky7-y^^ 
tt-fbSA* l 0 O'C J: 9 ffi^ t BSMk&Si < . 7 -f iv 5 y 
?*m.L%<ti:*) . »^1 5 0'C^SSiSt^STtt 

jSWp feS»J8&K 'J xf - p ySrfflv ^ ; t aw S U \ 
[00 26 ] tfyxf-wyy-y^xtli, ^ryxf-u- 
Witf. S5JE^yxf-uy<of»i^Jiffc«tSt«0, 
©ET'X^- U y $■ y i?tnvn& LX%hilh ilEln^ 
'jxfi/y N Stcfixf-uyxfixf-yytratrix 
y. i-7'f-y. l-^-fey, 4-^^;h-i-^y 
f>> l -r-ty^t'Oa-^-p^^ yt$rS^WL 

[0027] itmttz&mi invruvvyyvtx 
IZmt&tf 13 0-16 0^ X 9 iff * b< (4 1 4 5~ 
1 5 5*CM1^T254. ftfb£#l 3 0°C4 9ffiV^tiW 
itt«Tt^^i t>~?s 7 < )V$. y?*m.L% < 
tth. -H. 1 6 0iCJ:9SJ^t*7-b-xhfbWKT-t 
flfffl-ri^yxf-vy7<y^^»tt-[bSEJ:9Kv4K 

^2 5rjart<ofc«o*ffimt4itfcj:9aia*7-b 

[00 28] ^yxf-i^yy-y^^fci^y^'Dei/ 
y7>y^xo^U-^5pfif4^My^-ffli§i OOttta 
fc*TLT2-10fiaa. 4 9»S t<(43-8tttg|5 

a ? 5iiT'*>i.. ^yxf-i/yv y^xfcit/^yrQ 
tf v y v -y 7 A(ry&M\maMj)*Z ix 4 9 il«0r v ^ t ^ ? -b 
•yhttsWSTU ^t'htVi— <rftsmim<s £ 



(5) 

7 

[0029] £*>-5t>, ■xvywvyv-vixtxv 
x.l-uyvvfztcvmnM&itlti o : i~i : 10 

y xf- 1/ y >7 <y ? x c^nsatttf £ ii i: 0 n t 7 
[oo 30] ^ftmiz&^xii. XV7°u\ZVyVv7 

[oo3i] ttwzmztumGMtim&festi 

#y, 7-yy7*7>y*\ *stt#t 7x5^, v/* 
t±. His, s&it ^Hi^iD-, mmm. 

*-7>;Uxn- s t7h-;Wio-S, A*y-f- 20 
--f in-G. Ay-f— A in- 1 OG, *;y>?>?y-<fx 
o— G. KyWy-i in-GR, >) y4 x.n-is 
— ^ A-v*y Mxo-ncg, h^'yi^ 
-*3r t'Srffiffl-f £ - 1 s . 
[0032] fc&ffimt LXii. *fe»IB» * D 7'r'y 
>j-l^y^\ a*— ^yi^wy^GTR, t^Vny^- 
py>\ A;^y^uyi/\ yyxi^yyj 'jryh 
>ruy^RK. <ys/Vy;ti'y>''G s -f yrxvyy 
yuryb^-i^y^GK. Kytfy, ^ks^aw 

F s tfifl\ A*-v*y h U <y H4 Rs U V~iVV y K, 30 

tr5Vtjywh\ ^-yf-y^Vv b\ t — ^ v H 

C, U-*WKD, 7"'J'JTyh^-iy6B. X* 
yyi/-^f, o-^5yU-4rB. 7'J-f' J y 

'jryb^-5y3 b n A-v^yh^i/yyGT 

FF4RH. A---7^yh*-$yFB^t*^fflt2. 
[0033] ffcWmt LXli, 3A'/H*7> 

7/w#>j7>-u-*, t*^h';77vw-i/-^, 

7?oyTxy7;P-&K£^^|,- £#T'£I>. 40 
[0034] fctk iflfeO«aW<Z)»Jllftt)»tlK3e 

LT 1-2 0*3$, #4L<Ji3~l 5Jttffllc£S 

[0035] #HBj?c7)h7"-ji. «j<oasjmw*»ani^w 

[0036] imi&MMt LTfi. b7-£iEffi«$iJ@|l 



ftGm 1-15 197 

8 

t urtt, munmm 1-1145 s+m* m 

Bg5 9~l 0 04 5 7#4«6. ^HB36 1- 12495 

¥4-7084 9^&mizimzn.Mk£m i mm*! 

w&mfbti*. ±m t m\fflMi±<mx\ $>iw± 
2 mw±m.^ Lxm^mx-h 0 . ^ma&t lxiz 
am yy-mmi ooaasufcstLTo. 5-1 oa* 

[003 7] «MH»i:L-Ctt, 7x7^ K 

TZi, m&mttZit&zkizXixy <fr$y? 
[0038] mm<n hi—tpx-mmmzx 

HWl&rZVjkt&tzlib. BETJtaBSSfc6 t 2~l 5m 
Vg, ffSL<li5-12mi/g<0ltt»*fflV>iC; 
t U\ BE TJtfiraf # 2 mVg*»Tli h 
+-#H0>imfmz* 9»SS«ffiT3W4 15m 

[0039] ottmottdidui/^^ yy-m 1 o o a 

*g5(C*fLTl-2 0MSe. »tL<(42-2 0a* 
J:0»4t<{42~l Ofia^T'J)!.. lfttg?* 

[0040] xmionwttmm <a s 

yv-y?/, ^ij7nfuy77?7^ miffl&Xx/m 

<*«¥%&S5-14^m. if^L<ti6-l 2umCO 

hi—8rp mmizx oaa-fra^^ u --y^w 
[0041] ^stcj: mmtiimmmt ixu. 

xWMf, ZiHLf-^y^fi^. 75^7»f» : F. 



(6) 



11-15 19 7 



1 0 



jvmxmfcttsamixm^&zbtmi u\ 



10 



[ o o 4 4 ] ? y ltuu aflaii 



v 



20 



y s sKyifl/^ tfyTnhvy#«#aw£fi|»i 

JniJiil^ b 7- 1 0 0 M&mztt LX 0 . 0 1 - 1 £ 
*H5?i&4. 

[0045] *%Qaff1ltftffl8ttJ& hi—m* V 7 

7- bbUzmtt^vVTbLxn. u 

■ xf-uy 

■ ^yyj jw^tt-y-'t h 

■ \-)Vx.y 

i o o 4 9 ] t-r s a£«*mt, 8b*«l asi*. a 

Stiff ^BOGSSfcAiu 3BMt*»Lfc», HIS 

iSU 3i«Btft-3fc. **>8L S&iT&SJU -e^jS 

• .xf-uy 

■ 3.3, 5-hV*i-)Ws9Xi*<**rjyis 

• h/i/xy 

V±<?)WmXV T-A 1 b &m0>BUBTZ-f8 o-ct 

3^m. mzi i o*cti oBsaftofcf*. gatflH 

T&fcftfcitfomWtejify A 2 1 -f 4 . 
[005 1] J3LJ:"C#4>fLfc*yv-A 1 ttfyv-A 
2fc£IS^fiftJtT'Al : A 2= 5 0 : 5 0tC>5:4 <k 3 
tLTaHfflWtS^ESfc.Wl. 8 0X:(CJHlLfcf*. ft*50 



#9Pm8B#l 5-1 OOiunu #£L<(i2 0~8 

o//m£7)io* { if^rj>4. 

[0046] *|ffl«ht- ZJE%m&hi—bLXM 
n4fcSfc#4U**-*y7li, h7- Kttl^l 

tt, ip^»iBtefliiwttofflii3&qfitt-i4E- -v y tt^ 
4. ^^io^eaiiit tr^yx^T^^iii, *y 

xf-i^ y*<odf y *u 7 < yjfiflf fi H Thy 7Kox 
<o«Bdl-&*» 4 v *iif!W> t'x/^t / "7- h £>*fi£ 
MJJi!ft**f!HNmiIfl*ftlfi Ufc*+ U 7, **o 



* y 7*\ *ifiBg w h 7-traa*-&*»*t:tiv^flw 
[0047] *%m?>hi—zniiim&hi—bLxm 

V>4 b # l±ltiBfcjEflMltt<Ofi|ji*qfiSEl- 4 y 7** 

^vy-7^u^*«iii, ^y3-y*nfw»w 

BJ74. 
[0048] 



80 
20 
30 
500 

Ts&mmmt:. wmfrvt (Mn) : 2, 

2 0 0, Jlfi¥^HFJI (Mw) : 4 , 3 0 0 , Mw/ 
Mn: 1. 95X'hntz. ZZX'mtltzi&ftTMm 

*ryv-Ai b-thv 



[0050] 



70 
1 4 
14 

2 



.« 



sfiaa 



iooa*a5 



J±mzXtl. fi^4 0'CT10mmHg*^<^t#ia 
LTV^#. 1 10'C-160°CT\ tKME&hlOm 
mHg-O.lmmH'gJtMSis * fcKiSSOm 



(7) 



isem 1-15197 



1 1 



1 2 



m^S. ( M n ) : 4 , 0 0 0 . IWWl^RT 
StfH^S ( Mw/M n ) : 5 8 . 0 , <gStfb£ : 12 2.4 
*C, SHI(AV) : 3K0Hmg/gT*-jfc. A*4y* 

• x^-]/y 

• .x^yyu^f-zu 

• h/ny 

HJiOtmt JKU V-A 1 1 |S]«tf)Rj5T 'S-f 8 0 iCfc 
3B*BK JXfcl 1 (TCtel OBfflBftofcflL aiBfcft-j 
Tf^ftfcKtf^Mttfctfy -?-B 2 1 -r* . 
[00 5 3] ±a30tfyv-Al t^UV-B2tS:H 
«MitTAl : B2=5 0 : 5 O^&SJ: 3 fc LT« 

fiwtf&wifcWi, wt. ^yr-WA«iBKF 

■ bfrxy 

3«ia. &ti i o-cti oBWKRo^ti. 

[00 5 5] JJEWJ^-Al £#>.) V-C2t Srll 30 
JBMJfrCAl : C2 = 5 0 : 5 0fc44J: dtcLTJf 
mmZ&MzXH. OT, aV y^'•H^II»A</)f , :^i^■ 
i^&l»fcLTA^ vr-WJBCfcttfc. RT^^H 1 * 
( M n ) : 4 , 0 0 0 . «fi¥%^^a/^¥±^^S 
(Mw/Mn) : 3 5.6. tt-fbS : 1 18.5*0. IHiE 
(AV) : 6KOHmg/gt*^. AM y^-fflfig 

czm&tz*; -r-tftfmmi tz& ni*??v>\4$L 

£U:04m(siC y V-A 1 1 H««0RJET*"f 8 0*CtC 

3 nasi. Rti i oxdki oeafioJta. siat«-5 

[00 58] JJEO#yv-Al t^yv-E2tSr@ 
^fiSitT'A 1 : E2 = 50 : 5 QlZ*c&£oiZl,XM 



[0052] 



6 0SM& 
2113! 



1 OOfiMSP 

»(Mn) : 4 , 5 0 0 . M^J&JH^t/S^fijfl^Ht 
( Mw/M n ) : 6 4 . 3 , t!tfb& : 1 2 8 . 1"C, gffl 
(AV) : 3K0Hrag/gtft-)fc. K-f^-ffi 



[0054] 



6 0fiigff 
1 0MM.U 

4til 
8Sfigf 



1 001 

[0056] (AW y ^-fflKD Olgjg ) ±E«)tf 'J 
-A 1 k^'J V-C 2 t fcfflJBMJfcTA 1 : C 2 = 2 

T. A->fy^-ffiji|Acoi8jt^i:^tt-CAMyr 
-tttUD fcfcfc. ( M n ) : 4 , 0 0 0 . 

fiMTWFM/SPPl&a?* ( Mw/M n ) : 5 0 . 
0. *tfbS: 12 5.5°C, !HI (AV) : 10KOH 
mg/gt^fc. A^yy-^jUD^flS^-rsty? 
-J*#*g»*£;fc(t£.x y/HM-f>K9SMS'te(i 
2 0.8M%T*->fc. 
[0057] 



70 
30 



g|5 



100] 

affik |aB!Hc LTaM y^-8fHE £f§fc. 

( M n ) : 4,000, Sfi^^fi/gfl^^Tfi 
(Mw/Mn) : 70.2. (MfcA : 1 27. 5*C. i£{ffi 
(AV) : Otfcoft. A>f yr-fflllEilftt-rSt 



(8) WP1 1-15 197 

13 14 

[0059] * 





M n 


Mw/Mn 


CC) 


(hw : mm 




mm 

(KOHmg/g) 




4000 


5B.0 


122.4 


50/50 


7 


3 




4500 


64.3 


128. 1 


50/50 


18 


3 




4000 


35.6 


118.5 


50/50 


13 


6 




4000 


50.0 


125.5 


20/80 


20,8 


10 




4000 


70.2 


127.5 


50/50 


0 


0 



[0060] 



SHffiO) 



*'jrntpy77^A («tfb±U 4 5°C 
( t* * a 6 6 0 P , z^bSttS ) 
^'JXf-l/y7 7 ?X (R<b£l 3 6°C, KfiO) 
(A-f77?^4 0 0P, H#Ettfc¥ttS) 

(P-5 3. ^yxyMbf^l!) 

(7i7^ hMFP-2, TDKttIO 
[00 6 1] iy_h(Off^'syvx;Ui^- (§ft7 

i<oaiMiS:^^yA-ifaji8*m (temso : 

3KS««a«> fcJ: 0, WSl 2 O'C. «&43 0 k g 
/h r . y jl 1 5 0 r p mcO^ftTjl^ft' 
ffiSKLfett. ^ 'J >y NBJHB 1 mmWUXD-7tffi 

[0 0 6 2] I»ji8M7xf-*;l/ (2mm^7y 

-23L B^-7f77ttg)tlW^^ 
V\ SfcfcB«n-:?5«HRS(50ATP*|R8L * 

( /u vy-wx\ y r<rmm) 

■ ^yXAx;HSJ| (ftBffiR : NE - 1 1 1 0 ) 
■mmSBm (TDKttSS: MFP-2) 
• *-^/777 (EMimm : MA#8) 

[0067] jjetms^^jt^S^-t-t: J; 

^V%T'^yyra518 0°C s y'J^\ 

<y hs 1 7 o'cizm^ucwmw^mm^x. wm 

5 5// mcr>®&* at V Tfcfcfc. 
[0068] JJB/<4 y^-SUf y 7 i:ig£LTf#£>*50 



i o omm 

4*figl5 

2«agp 
ios*as 

5.0Sigi5 

o.5aaa5 



2**tt 

* [ 0 0 6 3 ] fltefifc I- ■f-IBKB&MtS' (Tx 
oi>Vk R9 74) 0. 1 5SM%$r$iJllU ^yi 
(§fi7 5y>yWW ^fflV^ 1 OOOrp 
ml' 1 LT , h . 

[0 064] mm2£=£&Z3£&MS&L^A 

V vt U& 2 £ J4*l 3 (C^-ra 0 TJ) & . 
[0065] J2Lh*>HifcW 1 ~6 H XVtiMW 1 -4 T" 

®t>titz hi—*, jaror t < s& u:/nm y ^-s 

<**yrfcfflEI£Jfc (h-f— :^+yr) 5:95K 



[0066] 



m&3 
i o o 

50 0 
2 

(1) XSTtt 

JjSBfltfflfc ilflSPfS (EP4050 ; 5 yV]/?tt 

Si!) ««hi,t**u «wtbfcjais*fc«. s«w 



(9) 



1-15 197 



1 5 



1 6 



[00 6 9] (2) *7tyhtt 

O: 2 5 0\;-C*7'feyM*4L4^; 
A : 2 5 0r*gfm*7-fe v hflteLfcH ; 
X : 2 3 0-C*)lt'^7-fe'y 
[00 7 0] (3) 7 4JUS.y? 
Wf® (EP40 50 ; SriSfflLTSM* 



10 



L. 

A:«Jt*«iB<0-»*«do-r^t<<>->-CV^*«, ffl 

*. 

[007 1] fiLhafHOSft*, h:*— O&jt^frJ: t 
i£ s 4i:»"CJ3lT»*2*Jj:t^*3tcSrf. 
[0072] 
[*2] 



[0073] 











»fl5 | 


tt(ttftjfi) 
(BUI) 




■(•Mb*) 

(BMff) 


as» 


tt 


H* 






A 


t'X3H>650P 
(1450(0) 


4 


M9»*x400P 
(136t)(0) 


2 


0 


O 


o 


mmm 


A 


b'7.:i-ttS60P 
(145t)(0) 


4 


M?*J*400P 
(135TX0) 


4 


0 


o 


A 




A 


b'xa-JHS-200 
<145t)(3.5) 


4 


fWMa40QP 
(13BTX0) 


0.5 


0 


o 


o 




B 


t'X3-»TS-200 
<145t)(3.5) 


3 


iWv^X800P 
C140TXO) 


3 


0 


A 


o 




C 


t';u-iV660P 
(145t)(0) 


6 


iW9»tt100P 
(121t)(0) 


2 


o 


0 


o 




D 


t'13-ft330P 
(152t)(0) 


4 


/WM7.4051E 
(120XX12) 


3 


o 


o 


o 












mm 


acftffcjfi) 

(M) 


MtM 

»(* 

*&) 


(HMI) 




nil 

& 


m 


>m 




E 


t^3-*330P 
(152t)(0) 


3 


A<9»)*800P 

(140t)(Q) 


4 


0 


A 


X 


ittt«2 


E 


t*X3-*330P 
(152TX0) 


5 


M"MXlOOP 

(12UX0) 


3 


o 


A 


X 


J:t£flI3 


E 


t*I3-J>330P 
<152t)(0) 


3 




0 


X 


A 


O 




E 




0 


a^ 3 ?X40QP 
(136W0) 


2 


o 


X 


A 



[0074] *Hlfc{*k * * U 7 WJstt&tt* 3- 40* [ 0 0 7 5 ] 



JP,11-015197,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The toner for electrostatic-charge image development which is the styrene system copolymer 
with which binder resin converts into a monomer component, and contains a methyl methacrylate five to 
30% of the weight to monomer component AUW in the toner for electrostatic-charge image 
development which consists of binder resin, polyethylene wax, a polypropylene wax, and a coloring 
agent at least, and is characterized by the range, and weight average molecular weight/number average 
molecular weight of 2,000-10,000 having the number average molecular weight of this styrene system 
copolymer in the range of 20-90. 

[Claim 2] The toner for electrostatic-charge image development according to claim 1 characterized by 
for the sum total addition of polyethylene wax and a polypropylene wax being 2-10 weight section to 
the binder resin 100 weight section, and the addition weight ratios of a polypropylene wax and 
polyethylene wax being 10:1 - 1:10. 

[Claim 3] The toner for electrostatic-charge image development according to claim 1 or 2 which the 
softening temperature of a polypropylene wax is 130-160 degrees C, and the softening temperature of 
polyethylene wax is 100-150 degrees C, and is characterized by the softening temperature of a 
polypropylene wax being higher than the softening temperature of polyethylene wax. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner used for developing the electrostatic-charge 
image formed in the photo conductor in image formation equipments, such as a copying machine and a 
printer. 
[0002] 

[Description of the Prior Art] As a fixing method of image formation equipments, such as 
electrophotography equipment, contact heating fixing methods, such as non-contact heating fixing 
methods, such as a pressure fixing method, flash plate fixing, and opening fixing, and hot calender roll 
fixing, etc. are adopted. Since a contact heating fixing method is accelerable compared with a pressure 
fixing method, and thermal efficiency can be high compared with a non-contact heating fixing method, a 
low-temperature heat source can be used comparatively and miniaturization of equipment and saving of 
energy can be aimed at especially, it is the fixing method which has spread most 
[0003] In recent years, the further improvement in the speed and further energy saving are demanded 
from the electrophotography equipment of such a contact heating fixing method. For this reason, the 
low-temperature fixing property is demanded from the toner. If low-temperature fixing is realized, it can 
also shorten warm-up time and it not only can attain energy saving of electrophotography equipment, 
but can acquire more comfortable operability. 

[0004] In such a contact heating fixing method, for example, some toners which constitute an image 
transferred on the surface of the hot calender roll at the time of fixing by the hot calender roll fixing 
method, and generating of the offset phenomenon with which this re-transfers to the transfer paper sent 
to a degree, and pollutes an image, and toner contamination within the equipment by toner scattering at 
the time of development had become a problem. The technique (for example, JP,49-6523 1,A) added in a 
toner as a technique of preventing an offset phenomenon, by making for example, a polypropylene wax 
into an offset inhibitor (release agent) is known. 

[0005] Moreover, in recent years, the copying machine which carried the automatic manuscript feed 
gear and the double-sided reproducing unit is a criterion with the improvement in the speed and multi- 
functionalization of a copy rate by electrophotography. In the 2nd copy process at the time of 
manuscript delivery by these equipments, or a rear-face copy or a multicolor copy, the copy image front 
face was rubbed with the roller at the time of paper feed, and the problem of a blot and dirt being 
generated in an image has arisen. Also in case it takes out at a time one thing which stored two or more 
copy images temporarily in the copying machine in piles with a paper feed roller for the 2nd copy, the 
same phenomenon is seen, and deterioration of image quality is caused. It is said that the toner which 
has such a problem has bad smear nature. As an approach of improving smear nature, it is known that 
addition into the toner of polyethylene wax is effective (for example, JP,4-3 13762, A). 
[0006] However, if an above-mentioned polypropylene wax and polyethylene wax are used together in 
order to improve offset nature and smear nature to coincidence, filming would occur and the new 
problem that the fall of the fluidity of a toner or electrification nature takes place will have occurred. In 
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manufacture of the toner by the method of kneading / grinding this problem is generally adopted since 
compatibility of polyethylene wax with binder resin is bad, it is considered to be the cause at a grinding 
process that a wax, especially polyethylene wax separate on a toner particle front face: 
[0007] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the toner for electrostatic- 
charge image development excellent in a fluidity or electrification nature which can prevent the smear at 
the time of a copy, offset, and generating of filming. 
[0008] 

[Means for Solving the Problem] This invention is a styrene system copolymer with which binder resin 
converts into a monomer component, and contains a methyl methacrylate five to 30% of the weight to 
monomer component AUW in the toner for electrostatic-charge image development which consists of 
binder resin, polyethylene wax, a polypropylene wax, and a coloring agent at least, and the number 
average molecular weight of this styrene system copolymer is related with the toner for electrostatic- 
charge image development with which the range, and weight average molecular weight/number average 
molecular weight of 2,000-10,000 is characterized by being in the range of 20-90. 
[0009] By making a toner this configuration, even when polyethylene wax and a polypropylene wax 
were used together, it became possible to offer the toner for electrostatic-charge image development 
excellent in a fluidity or electrification nature which can prevent the smear at the time of a copy, offset, 
and generating of filming. 

[0010] The binder resin which constitutes the toner of this invention is a styrene system copolymer 
which converts into a monomer component and contains a methyl methacrylate five to 25% of the 
weight preferably five to 30% of the weight to monomer component AUW. By using such a styrene 
system copolymer as binder resin, binder resin becomes hard, the reinforcement which receives rubbing 
also in the toner image after fixing improves, and smear-proof nature improves. Moreover, generating of 
fines can be suppressed at the time of grinding at the time of toner manufacture, and it is hard coming to 
also generate filming to the photo conductor of a toner. Even if it furthermore reduces the addition of 
polyethylene wax, sufficient smear-proof nature can be obtained, and generating of filming can be 
prevented. 

[001 1] further — this invention - setting - as the above-mentioned styrene system copolymer — number 
average molecular weight - the range of 2,000-10,000 - it is in the range of 2,500-8,000 preferably, and 
weight average molecular weight/number average molecular weight uses 20-90, and the thing that is in 
the range of 30-80 preferably. If number average molecular weight is smaller than 2,000, the thermal 
resistance of a toner will fall, and if it becomes large from 10,000, fixable will fall. Moreover, if weight 
average molecular weight/number average molecular weight is smaller than 20, offset-proof nature will 
fall, and if larger than 90, fixable will fall. Moreover, as for the softening temperature of a styrene 
system copolymer, it is desirable from a fixable viewpoint that it is 110-130 degrees C. 
[0012] A styrene system monomer, a methyl methacrylate, and if needed, the styrene system copolymer 
of this invention copolymerizes these monomers and the monomer which may be copolymerized, and is 
compounded. In this case, what is necessary is to adjust the amount of the methyl methacrylate used and 
just to compound so that it may become the range which the content of the methyl methacrylate in the 
obtained copolymer mentioned above. Moreover, what is necessary is to mix the styrene system 
copolymer containing a methyl methacrylate, and the styrene system copolymer which does not contain 
a methyl methacrylate, to prepare binder resin, to adjust and just to mix so that it may become the range 
which the content of the methyl methacrylate in the binder resin after mixing (styrene system 
copolymer) mentioned above in this case. 

[0013] As an example of the styrene system monomer which constitutes a styrene system copolymer, 
styrene system monomers, such as styrene, alpha methyl styrene, p-methyl styrene, p-tert-butyl styrene, 
and p-KURORU styrene, and the derivative of those can be mentioned, these monomers are 
independent, or two or more sorts can be mixed and they can be used. A styrene system monomer is 
preferably used at 55 - 80% of the weight of a rate 50 to 85% of the weight of the monomer component 
AUW which constitutes a styrene system copolymer. 
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[0014] As a styrene system monomer and a monomer which may be copolymerized A methyl 
methacrylate, methacrylic-acid n-propyl, methacrylic-acid isopropyl, N-butyl methacrylate, methacrylic- 
acid isobutyl, t-butyl methacrylate, Methacrylic-acid n-pentyl, methacryUc-acid isopentyl, methacrylic- 
acid neopentyl, Methacrylic-acid 3 -(methyl) butyl, methacrylic-acid hexyl, methacrylic-acid octyl, Alkyl 
methacrylate ester, such as methacrylic-acid nonyl, methacrylic-acid DESHIRU, methacrylic-acid 
undecyl, and methacrylic-acid dodecyl; A methyl acrylate, Acrylic-acid n-propyl, acrylic-acid isopropyl, 
acrylic-acid n-butyl, Isobutyl acrylate, acrylic-acid t-butyl, acrylic-acid n-pentyl, Acrylic-acid isopentyl, 
acrylic-acid neopentyl, acrylic-acid 3 -(methyl) butyl, Acrylic-acid hexyl, acrylic-acid octyl, acrylic-acid 
nonyl, acrylic-acid DESHIRU, Acrylic-acid alkyl ester, such as acrylic-acid undecyl and acrylic-acid 
dodecyl; An acrylic acid, Unsaturated carboxylic acid, such as a methacrylic acid, an itaconic acid, and a 
maleic acid; Acrylonitrile, A maleate, itaconic-acid ester, a vinyl chloride, vinyl acetate, Vinyl system 
monomers, such as benzoic-acid vinyl, a vinyl methyl ethyl ketone, a vinyl hexyl ketone, vinyl methyl 
ether, vinyl ethyl ether, and the vinyl isobutyl ether, can be mentioned, these monomers are independent, 
or two or more sorts can be mixed and they can be used. Desirable things are alkyl methacrylate ester 
(carbon numbers 1-17 of an alkyl group), and acrylic-acid alkyl ester (carbon numbers 1-17 of an alkyl 
group). 

[0015] In this invention, it is desirable to mix and use a low-molecular-weight object styrene system 
copolymer and a high molecular- weight object styrene system copolymer as binder resin. A low- 
molecular-weight object styrene system copolymer is the thing of number average molecular weight 
2,000-10,000, and the weight average molecular weight/number average molecular weight 1.5-5. That to 
which molecular weight was adjusted so that it might face mixing with such a low-molecular-weight 
object styrene system copolymer, and preparing binder resin as a high molecular- weight object styrene 
system copolymer and the range, and weight average molecular weight/number average molecular 
weight of 2,000-10,000 might be [ the number average molecular weight of the binder resin obtained ] it 
in the range of 20-90 is usable. 

[0016] What is necessary is just to prepare using the styrene system monomer component and this which 
were used by composition of the styrene system copolymer mentioned above as a high molecular-weight 
object styrene system copolymer, and the monomer which may be copolymerized. A styrene system 
monomer is preferably used 55 to 75% of the weight 50 to 80% of the weight to the monomer 
component AUW which constitutes a high molecular-weight object styrene system copolymer in that 
case. Or what is necessary is just to prepare using a styrene system monomer component and this, and 
the monomer that may be copolymerized like a high molecular-weight object styrene system copolymer 
also as a low-molecular-weight object styrene system copolymer. A styrene system monomer is 
preferably used 55 to 85% of the weight 50 to 90% of the weight to the monomer component AUW 
which constitutes a low-molecular- weight object styrene system copolymer in that case. 
[0017] In this invention, it is desirable to use the styrene system copolymer which does not contain a 
methyl methacrylate as a monomer component as a low-molecular-weight styrene system copolymer, 
and to use the styrene system copolymer which contains a methyl methacrylate as a monomer 
component as a high molecular-weight object styrene system copolymer which mixes with this and is 
used. 

[0018] In this case, it is desirable to make a high molecular- weight object styrene system copolymer 
contain a methyl methacrylate ten to 50% of the weight preferably ten to 60% of the weight to the 
monomer component AUW which constitutes a high molecular-weight object styrene system 
copolymer. By doing so, toner binder resin becomes hard, the reinforcement which receives rubbing also 
in the toner image after fixing improves, and smear-proof nature improves. Moreover, generating of 
fines can be suppressed at the time of grinding at the time of toner manufacture, and it is hard coming to 
also generate filming to the photo conductor of a toner. 

[0019] It is desirable to make it not make a low-molecular-weight object styrene system copolymer 
contain a methyl-methacrylate monomer. It is because the direction which does not make a methyl- 
methacrylate monomer contain can secure fixable more effectively. In addition, it is not necessary to use 
the same monomer and can be used about a high molecular- weight object and a low-molecular-weight 
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object, the styrene system monomer used in each manufacture, and a desired monomer, being able to 
choose the monomer of arbitration. 

[0020] In manufacturing a styrene system copolymer, molecular weight can be adjusted by adopting the 
polymerization method from the former, for example, a solution polymerization method, a bulk- 
polymerization method, an emulsion-polymerization method, a suspension-polymerization method, etc., 
and choosing suitably reaction temperature, reaction time, a catalyst, etc. at the time of composition, but 
it is desirable to adopt a solution polymerization method from viewpoints, such as productivity and 
activity ease. 

[0021] By the solution polymerization method, when manufacturing a high molecular weight object and 
a low-molecular-weight object, the above-mentioned quantity molecular weight object specifically 
dissolves various monomers in the organic solvent of 100 degrees C or more of boiling points in which 
various monomers may be dissolved, for example, toluene, a xylene, etc., and it is manufactured under 
nitrogen-gas-atmosphere mind by making it react at 80-1 10 degrees C for 5 to 10 hours. After dissolving 
various monomers in toluene from a viewpoint of productivity and activity ease and making it react at 
80 degrees C under nitrogen -gas-atmosphere mind for 3 hours, it is desirable to make it react at 1 10 
more degrees C for 10 hours. Moreover, the above-mentioned low-molecular- weight object dissolves 
various monomers in the organic solvent of 100 degrees C or more of boiling points in which various 
monomers may be dissolved, for example, toluene, a xylene, etc., and is manufactured under nitrogen- 
gas-atmosphere mind by making it react at 80-1 10 degrees C for 2 to 10 hours. After dissolving various 
monomers in toluene from a viewpoint of productivity and activity ease and making it react at 80 
degrees C under nitrogen-gas-atmosphere mind for 3 hours, it is desirable to carry out a time amount 
reaction at 1 10 more degrees C for 3 hours. 

[0022] The mixture of the high molecular-weight object binder resin obtained above and low-molecular- 
weight object binder resin is used for the binder resin used by this invention. It converts for mixing these 
high molecular-weight objects and a low-molecular-weight object from the monomer component AUW 
which constitutes the mixed binder resin which faces, and is mixed and obtained, and five to 30% of the 
weight, the rate of a methyl-methacrylate monomer component mixes a high molecular-weight object 
and a low-molecular- weight object so that it may contain five to 25% of the weight preferably. 
Improvement in the smear nature accompanying improvement in the toughness of binder resin, offset 
nature, and filming nature is no longer attained, at less than 5 % of the weight, the addition effectiveness 
of a methyl methacrylate does not have the content of a methyl methacrylate, namely, if 30 % of the 
weight is exceeded on the other hand, the binder resin concerned will become hard too much, and it will 
be hard to grind, and it becomes difficult to obtain the toner particle of predetermined particle size. 
[0023] In addition, in this invention, molecular weight shows the value measured with gel permeation 
chromatography (GPC), and softening temperature shows the value measured with the flow tester. 
[0024] The acid number may be given to binder resin in order to raise the dispersibility of the 
polyethylene wax contained in the toner of this invention, a polypropylene wax, a coloring agent, etc. 
For example, the acid number is controlled by adjusting the amount of unsaturated carboxylic acid, such 
as an acrylic acid (meta), and making the styrene system copolymer resin contain, and 3-10 KOHmg/g 
is preferably suitable for the value one to 30 KOHmg/g. 

[0025] As for the polyethylene wax used for this invention, softening temperature uses preferably 100- 
150 degrees C of things of the range of 120-135 degrees C. If thermal resistance will be bad and will 
become easy to generate filming, if the softening temperature of this polyethylene wax is lower than 100 
degrees C, and 150 degrees C is exceeded conversely, smear nature will fall, this polyethylene wax - 
high density or a low consistency - although which thing may be used, it is desirable to use high density 
polyethylene from a viewpoint on a smear disposition. 

[0026] With polyethylene wax, it is obtained what is depended on the pyrolysis of polyethylene, for 
example, high pressure produced polyethylene, the high-pressure-polymerization polyethylene obtained 
by carrying out the radical polymerization of the ethylene with high pressure, and by carrying out the 
inside and low voltage polymerization of ethylene or ethylene, and the alpha olefins, such as a 
propylene, 1-butene, 1-hexene, 4-methyl-l-pentene, and 1-decene, using a transition-metals compound 



http : //www4 . i p dl . nci pi . go j p/cgi -b in/tr an_web_cgi_ej j e 



4/12/05 



JP,11-015197,A [DETAILED DESCRIPTION] 



Page 5 of 11 



catalyst further. 

[0027] The polypropylene wax used for this invention has 130-160-degree C 145-155 degrees C more 
preferably suitable for softening temperature. If softening temperature is lower than 130 degrees C, 
thermal resistance not only falls, but it will become easy to generate filming. On the other hand, if 
higher than 160 degrees C, offset nature will fall. The polypropylene wax which has softening 
temperature higher than the softening temperature of the polyethylene wax used together, and when the 
difference uses a less than 25 -degree C thing preferably, elevated-temperature offset is prevented 
effectively. 

[0028] the sum total addition of polyethylene wax and a polypropylene wax - the binder resin 100 
weight section — receiving — 2 - 10 weight section — 3 - 8 weight section is more preferably suitable. If 
there are few sum total additions of this polyethylene wax and a polypropylene wax than this, offset 
nature will fall, and if many [ too ], the fluidity of a toner will be bad and it will become easy to generate 
filming. 

[0029] Among these, the addition weight ratios of a polypropylene wax and polyethylene wax are 10:1 - 
1:10, and 10:1-1:1 are preferably suitable for them. If there are few addition weight ratios of 
polyethylene wax than this, it will become easy to generate filming, and if many, it will become easy for 
offset nature to fall. 

[0030] In this invention, waxes other than a polypropylene wax and polyethylene wax, for example, 
carnauba wax, a SAZORU wax, a rice wax, etc. may be used together in the range which does not injure 
the effectiveness of this invention. 

[003 1] Especially the coloring agent used for this invention is not limited, can use the coloring agent 
conventionally used with electrophotography, and can illustrate the following. As a black pigment, 
carbon black, oxidization copper, a manganese dioxide, aniline black, activated carbon, a ferrite, 
magnetite, etc. can be used. As a yellow pigment, the chrome yellow, zinc yellow, cadmium yellow, 
Synthetic Ochre, mineral fast yellow, nickel titan yellow, nave RUSUI yellow, Naphthol Yellow S, the 
van ZAI yellow G, van ZAI yellow 10G, benzidine yellow G, benzidine yellow GR, a quinoline yellow 
lake, the permanent yellow NCG, Tartrazine REHEKI, etc. can be used. 

[0032] As red pigments, the red chrome yellow, a molybdenum orange, permanent Orange GTR, 
Pyrazolone Orange, Balkan Peninsula Orange, INDA Indanthrene brilliant Orange RK, A benzidine 
orange G, INDA Indanthrene brilliant Orange GK, red ocher, Cadmium red, minium, and Permanent 
Red 4R, Lithol Red, Pyrazolone red, Watchung Red, Lake Red C, Lake Red D Brilliant carmine 6B, an 
eosine lake, the rhodamine lake B Alizarin lake and brilliant carmine 3B, permanent Orange GTR, 
Balkan Peninsula fast Orange GG, Permanent Red F4RH, permanent carmine FB, etc. can be used. 
[0033] As a blue pigment, Berlin blue, cobalt blue, an alkali blue lake, a Victoria blue lake, a copper 
phthalocyanine blue, etc. can be used. 

[0034] in addition - although especially the addition of these coloring agents is not restrictive, either — 
usually - the binder resin 100 weight section — receiving - 1 - 20 weight section — it is made to become 
3-15 weight section preferably 

[0035] The toner of this invention may be carrying out addition content of other additives, and may 
blend an electric charge control agent, magnetic powder, etc. suitably. 

[0036] A negative electric charge control agent can be used [ to carry out forward electric charge control 
of the toner ] to carry out negative electric charge control of a forward electric charge control agent and 
the toner as an electric charge control agent. As an usable forward electric charge control agent, the 
Nigrosine color, a triphenylmethane color system compound, a quarternary-ammonium-salt system 
compound, etc. are mentioned to this invention, for example. As a triphenylmethane color system 
compound, the compound indicated by JP,51-1 1455,A, JP,59-100457,A, JP,61-124955,A, etc., for 
example is usable. Moreover, as a quarternary-ammonium-salt system compound, the compound 
indicated by JP,4-70849,A etc., for example is usable. As a negative electric charge control agent, a 
salicylic-acid metal complex, auriferous azo dye, a calyx allene compound, a ** boron compound, etc. 
are mentioned. The above-mentioned electric charge control agent is independent, or mixes [ two or 
more sorts ] and is usable, and its 0.5 - 10 weight section is desirable to the binder resin 100 weight 
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section as the addition. 

[0037] moreover, independent [ in a ferrite, magnetite, and iron powder ] as magnetic powder - or it can 
be mixed and used. Prevention of filming, scattering of a toner, KOBORE, etc. can prevent more 
effectively by making magnetic powder contain. Moreover, smear nature and offset nature are also 
improved further. 

[0038] In order to prevent the fall of the electrification nature depended badly [ distribution in the toner 
of magnetic powder ], it is desirable 2-15m2/g and that a BET specific surface area uses the magnetic 
powder of 5-12m2/g preferably. The fall of the amount of electrifications arises more badly [ a BET 
specific surface area / distribution in a toner ] under at 2m2/g, and even if it exceeds 15m2/g, the fall of 
the amount of electrifications arises more badly [ distribution in a toner ] similarly. 
[0039] the addition of magnetic powder the binder resin 100 weight section — receiving — 1 - 20 
weight section — desirable -2-20 weight section — it is 2 - 10 weight section more preferably. Under 
in 1 weight section, toner scattering occurs, toner contamination within equipment poses a problem, and 
if [ than 20 weight sections ] more, image concentration will fall by the fall of development nature. 
[0040] The toner for electrostatic-charge image development of this invention can be easily 
manufactured by the well-known method of kneading / grinding etc., for example. The mixture which 
consists of other additives at least by the above-mentioned binder resin, polyethylene wax, the 
polypropylene wax, the coloring agent, and request is kneaded with a kneading extruder, and after 
carrying out cooling solidification of the kneading object, the volume mean particle diameter of 5-14 
micrometers, it grinds and classifies, and a 6-12-micrometer toner particle is obtained preferably, and a 
plasticizer and a cleaning assistant are added by request and it is obtained. In addition, in a grinding 
process, once carrying out coarse grinding to 2mm or less with grinders, such as a feather mill, you may 
pulverize to request particle size with a mechanical grinder. 

[0041] As a plasticizer added by request, a silica particle, a titanium -dioxide particle, a friend Luna 
particle, a magnesium fluoride particle, a silicon carbide particle, a boron carbide particle, a titanium 
carbide particle, a zirconium carbide particle, a boron nitride particle, a titanium nitride particle, a 
zirconium nitride particle, a magnetite particle, a molybdenum disulfide particle, an aluminum stearate 
particle, a magnesium stearate particle, a zinc stearate particle, etc. are mentioned. 
[0042] In addition, as for these particles, it is desirable to carry out hydrophobing processing and to use 
by the silane coupling agent, the titanium coupling agent, the higher fatty acid, silicone oil, etc. 
[0043] the amount of a plasticizer - the toner 100 weight section - receiving -- 0.05 - 5 weight section - 
- desirable - **** for 0.1-3 weight sections - things are desirable. 

[0044] independent [ in various kinds of organic particles, such as the styrene system which corned by a 
wet polymerization method or gaseous-phase methods, such as an emulsion polymerization, a soap free 
emulsion polymerization, and a nonaqueous distribution polymerization, etc., acrylic, an methacrylic 
system, benzoguanamine, silicone, Teflon, polyethylene, and polypropylene, ] as a cleaning assistant - 
or it can combine and use. An addition is usually 0.01-1 weight section to the toner 100 weight section. 

[0045] Although the toner for electrostatic-charge image development of this invention is usable also in 
any of 1 component developer which does not use a carrier, and 2 component developer used with a 
carrier, it is desirable to use it as a 2 component developer. All of the carrier which can use a well- 
known carrier as a carrier used with the toner of this invention, for example, consists of magnetic 
particles, such as iron powder and a ferrite, the coat carrier which covered the magnetic particle front 
face with coating, such as resin, or the distributed carrier which comes to distribute magnetic-substance 
impalpable powder in binder resin are usable. As such a carrier, 15-100 micrometers of volume mean 
particle diameter are preferably suitable for a 20-80-micrometer thing. 

[0046] A carrier desirable when using the toner of this invention as a forward electrification nature toner 
is a carrier with which the resin of negative electrification nature exists in the electric charge nature to a 
toner, i.e., a front face. As such resin, fluorine-containing resin, such as a homopolymer of polyolefine 
system resin, such as polyester system resin and polyethylene, tetrafluoroethylene, vinylidene fluoride, 
and a fluorine-containing vinyl system monomer or a copolymer with other vinyl system monomers, etc. 
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is mentioned. Especially a desirable thing has the carrier in which the above-mentioned negative 
electrification nature resin enveloping layer was formed, or the desirable carrier which comes to 
distribute magnetic-substance impalpable powder in the above-mentioned negative electrification nature 
resin from a viewpoint of electrification nature in combination with the toner of this invention. 
[0047] When using the toner of this invention as a negative electrification nature toner, the carrier with 
which the resin of forward electrification nature exists in a front face is desirable. As such resin, acrylic 
resin, styrene-acrylic resin, silicone system resin, etc. are mentioned. The following examples explain 
this invention in more detail. 
[0048] 

[Example] Among this example, the used binder resin is the following, and was made and manufactured. 
(Manufacture of binder resin A) 

- Styrene 80 weight sections - n-butyl methacrylate 20 weight sections - benzoyl peroxide 30 weight 
sections - toluene The 500 weight sections [0049] First, after paying the above ingredients to the 
agitator, the cooling pipe, and the reaction container with a thermometer and melting them enough, 
oxygen was driven out through the nitrogen air current. Next, the temperature up was gradually carried 
out to 80 degrees C, and it maintained at 80 degrees C for 3 hours. Furthermore, to 1 10 degrees C, the 
temperature up was carried out and it maintained for 3 hours. Then, it cooled to the room temperature 
and the temperature was held. Only the small quantity of a product was deliquored, physical properties 
were measured, and the following result was obtained. (Number-average-molecular-weight Mn): It was 
2,200, weight-average-molecular-weight (Mw):4,300, and Mw/Mn:1.95. Let the low-molecular-weight 
object acquired here be a polymer Al . 

[0050] 

- Styrene 70 weight sections - n-butyl methacrylate 14 weight sections - methyl methacrylate 14 weight 
sections - methacrvlic acid 2 weight sections - 3 and 3 - 5-trimethyl cyclohexa NONJI Eight weight 
sections Tertiarybutyl peroxy ketal - toluene Let the high molecular weight object which maintained at 
the room temperature and was acquired be a polymer A2 after keeping at 80 degrees C and first keeping 
the ingredient more than the 100 weight section at 1 10 degrees C next at the same reaction as a polymer 
A 1 for 10 hours for 3 hours. 

[005 1] After it put the polymer Al and polymer A2 which were obtained above into the container with 
an agitator as it was set to Al :A2=50:50 by the solid weight ratio, and they carried out the temperature 
up to 80 degrees C, it agitated enough and mixed to homogeneity. Next, this mixture was put into the 
heating reduced pressure iron pot, the temperature up was gradually carried out from lOmmHg(s) at 40 
degrees C at first, it is 1 10 degrees C - 160 degrees C, also whenever [ reduced pressure ] was changed 
to 10mmHg(s) - 0. ImmHg, and coarse grinding of the resin which changed the time amount of 
desolventization into arbitration and was obtained was beforehand carried out with the feather mill of 
3mm pass, and binder resin A was obtained. (Number-average-molecular-weight Mn): 4,000, weight 
average molecular weight / number-average-molecular-weight (Mw/Mn):58.0, softening temperature: 
They were 122.4 degrees C and acid-number (AV):3 KOHmg/g. The weight rate of the methyl 
methacrylate in the monomer component AUW which constitutes binder resin A was 7 % of the weight. 
[0052] 

(Manufacture of binder resin B) 

- Styrene 60 weight sections - n-butyl methacrylate Two weight sections - meth yl mptharryla^ ^^ 
weight sections - methacrylic acid 2 w eight sections - 3 and 3 - 5-trimethyl cyclohexa NONJI Eight 
weight sections Tertiarybutyl peroxy ketal - toluene Let the high molecular weight object which 
maintained at the room temperature and was acquired be polymer B-2 after keeping at 80 degrees C and 
first keeping the ingredient more than the 100 weight section at 1 10 degrees C next at the same reaction 
as a polymer Al for 10 hours for 3 hours. 

[0053] An above-mentioned polymer Al and above-mentioned polymer B-2 were put into the container 
with an agitator, as it was set to Al :B-2=50:50 by the solid weight ratio, and binder resin B was 
hereafter obtained like the manufacture approach of binder resin A. (Number-average-molecular-weight 
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Mn): 4,500, weight average molecular weight / number-average-molecular-weight (Mw/Mn):64.3, 
softening temperature: They were 128.1 degrees C and acid-number (AV):3 KOHmg/g. The weight rate 
of the methyl methacrylate in the monomer component AUW which constitutes binder resin B was 18 % 
of the weight. 
[0054] 

(Manufacture of binder resin C) 

- Styrene 60 weight sections - n- butyl methacrylate Ten weight sections - methyl methacryl ate 26 weight 
sections - metha crylic acid 4 weight sections - 3 and 3 — 5-trimethyl cyclohexa NONJI Eight weight 
sections Tertiarybutyl peroxy ketal - toluene Let the high molecular weight object which maintained at 
the room temperature and was acquired be a polymer C2 after keeping at 80 degrees C and keeping the 
ingredient more than the 100 weight sections at 1 10 degrees C next first at the same reaction as a 
polymer Al for 10 hours for 3 hours. 

[0055] An above-mentioned polymer Al and an above-mentioned polymer C2 were put into the 
container with an agitator, as it was set to Al :C 2= 50:50 by the solid weight ratio, and binder resin C 
was hereafter obtained like the manufacture approach of binder resin A. (Number-average-molecular- 
weight Mn): 4,000, weight average molecular weight / number-average-molecular-weight 
(Mw/Mn):35.6, softening temperature: They were 1 18.5 degrees C and acid-number (AV):6 KOHmg/g. 
The weight rate of the methyl methacrylate in the monomer component AUW which constitutes binder 
resin C was 13 % of the weight. 

[0056] (Manufacture of binder resin D) An above-mentioned polymer Al and an above-mentioned 
polymer C2 were put into the container with an agitator, as it was set to Al :C 2= 20:80 by the solid 
weight ratio, and binder resin D was hereafter obtained like the manufacture approach of binder resin A. 
(Number-average-molecular-weight Mn): 4,000, weight average molecular weight / number-average- 
molecular-weight (Mw/Mn):50.0, softening temperature: They were 125.5 degrees C and acid-number 
(AV): 10 KOHmg/g. The weight rate of the methyl methacrylate in the monomer component AUW 
which constitutes binder resin D was 20.8 % of the weight. 
[0057] 

(Manufacture of binder resin E) 

- Styrene 70 weight sections - n-butyl methacrylate 30 weight sections - 3 and 3 - 5-trimethyl cyclohexa 
NONJI Eight weight sections Tertiarybutyl peroxy ketal - toluene Let the high molecular weight object 
which maintained at the room temperature and was acquired be a polymer E2 after keeping at 80 
degrees C and keeping the ingredient more than the 100 weight sections at 1 10 degrees C next first at 
the same reaction as a polymer A 1 for 10 hours for 3 hours. 

[0058] An above-mentioned polymer Al and an above-mentioned polymer E2 were put into the 
container with an agitator, as it was set to Al :E2=50:50 by the solid weight ratio, and binder resin E was 
hereafter obtained like the manufacture approach of binder resin A. (Number-average-molecular-weight 
Mn): 4,000, weight average molecular weight / number-average-molecular-weight (Mw/Mn):70.2, 
softening temperature: It was 127.5 degrees C and acid-number (AV):0. The weight rate of the methyl 
methacrylate in the monomer component AUW which constitutes binder resin E was 0 % of the weight. 
The above-mentioned physical properties of binder resin A-E obtained above are collectively shown in 
the following table 1 . 
[0059] 
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[0060] 

Example 1 - binder resin A The 100 weight sections - polypropylene wax (145 degrees C of softening 
temperatures, acid number 0) Four weight sections (P bis-call 660 Mitsuhiro formation shrine make) 

- Polyethylene wax (136 degrees C of softening temperatures, acid number 0) Two weight sections (yes, 
wax 400P, Mitsui petrochemical company make) 

- Carbon black (the mho gal L, Cabot Corp. make) Ten weight sections - Nigrosine color The 5.0 weight 
sections (made in [ ORIENT chemistry company ] the Nigrosine base EX) 

- Quarternary ammonium salt The 0.5 weight sections (P-53, the ORIENT chemistry company make) 

- Magnetic powder (ferrite MFT-2, TDK Corp. make) Two weight sections [0061] The above ingredient 
was mixed for 3 minutes by 3000rpm using the Henschel mixer (capacity of 751.). With the screw 
extrusion kneading machine (TEM50: Toshiba Machine Co., Ltd. make), after carrying out continuous 
extrusion kneading on condition that the temperature of 120 degrees C, the amount of supply of 30kg / 
hr, and screw-speed 150rpm, this mixture was rolled out by the press roller with a slit spacing of 1mm, 
and carried out compulsion water cooling on the belt cooler further. 

[0062] Coarse grinding of this kneading object was carried out with the feather mill (2mm mesh). The 
coarse-grinding object was pulverized to 1 1 micrometers with the mechanical grinder (a krypton KTM- 
O mold, Kawasaki Heavy Industries, Ltd. make), coarse powder was cut with the jet mill (IDS-2 mold, 
Japanese pneumatic company make) equipped with the natural air-current type classifier, fines were 
further cut with a rotation Rota style classifier (50ATP classifier, Hosokawa Micron CORP. make), and 
the toner particle with a volume mean particle diameter of 1 1 micrometers was obtained. 
[0063] 0.15 % of the weight (Aerosil, R974) of hydrophobic silicas was added to the obtained toner 
particle, mixed addition processing was carried out for 1 minute by lOOOrpm using the Henschel mixer 
(capacity of 751.), and the toner was obtained. 

[0064] The toner was prepared like examples 2-6 and one to example of comparison 4 example 1. 
However, it is as the class and amount of the class of binder resin, the class of polypropylene wax, an 
amount, and polyethylene wax being shown in Table 2 or 3. 

[0065] the binder mold carrier which manufactured as the following the toner obtained in the above 
examples 1-6 and examples 1-4 of a comparison, and weight - it mixed with the mixing ratio (toner: 
carrier) 5 :95, and the developer was obtained. 
[0066] 

/ (Example of manufacture of a binder mold carrier) 
** Part The weight section and polyester resin (Kao [ Corp. ] make: NE-1 1 10) 100 and inorganic 
magnetism powder (TDK [ Corp. ] make: MFT-2) 500 and carbon black (Mitsubishi Kasei [ Corp. ] 
make: MA#8) 2 [0067] The Henschel mixer mixed and ground the above-mentioned ingredient enough, 
and extrusion kneading was carried out using the extrusion kneading machine subsequently to 180 
degrees C of cylinder parts, and 170 degrees C of cylinder head sections set up. The kneading object was 
pulverized with the jet mill after cooling and coarse grinding, it classified using the pneumatic 
elutriation machine further, and the magnetic carrier with a volume mean particle diameter of 55 
micrometers was obtained. 

[0068] The developer which was mixed with the above-mentioned binder mold carrier, and was 
obtained was evaluated about the following items. 

(1) After copying using the smear nature above-mentioned developer and the copying machine (EP4050; 
Minolta Co., Ltd. make) and making it established on tracing paper, another intact tracing paper was 
rubbed with the form with which the copy image which was able to be obtained first was formed, the 
dirt condition of the intact tracing paper was observed, and it ranked as follows. 
O : dirt was hardly conspicuous.; 

**: Although dirt was observed a little, it is satisfactory practically.; 
x: Dirt was seen in the whole space of a newspaper side. 

[0069] (2) In case it copies using the above-mentioned copying machine converted so that offset nature 
fixing temperature might be changed, make it go up to nearly 250 degrees C, go, and don't carry out 
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offset generating of the fixing roller temperature at 0:250 degree C which ranked with the temperature 
which offset generates as follows.; 

**: Less than [ 250 degree C ], don't carry out offset generating.; 
x: It is offset generating less than [ 230 degree C ]. 

[0070] (3) After copying 50,000 continuation using a filming copying machine (EP4050; Minolta Co., 
Ltd. make), the photo conductor was observed with the halftone image and it ranked as follows. 
O : both the turbulence of an image and toner component adhesion in a photo conductor are nothing. 
**: Although a part of photo conductor front face has become cloudy slightly, there is no turbulence of 
an image. 

x: The whole photo conductor has become cloudy and the image is confused further. 

[0071] The above evaluation result is collectively shown in the following Table 2 and 3 with the 

manufacture conditions of a toner. 

[0072] 
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[0073] 
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[0074] The mean diameter of a carrier was measured by the 280-micrometer aperture tube among this 
example using the coal tar multi-sizer (coal tar company make). The mean diameter of a toner was 
measured by the 100-micrometer aperture tube using this equipment. 
[0075] 

[Effect of the Invention] According to this invention, the smear at the time of a copy, offset, and 
generating of filming can be prevented, and the toner which causes neither the fluidity of a toner nor the 
fall of electrification nature can be offered. 
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[Translation done] 
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